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each arm 1 in combination with the r/spective brush body i 
thereof having a different respective natural resonance frequency^ 
of oscillation. 



44. A brush assembly as in y^laim 43, in which the 
brush bodies have different weights j/o as to provide said 
corresponding different frequencies 


45. A brush ass 
brush bodies have different s 
weights. 



4s in claim 44, wherein said 

thereby having said different 


pes 


46. A brush as^eiUly as in claim 44, wherein said 
brush bodies contain respective materials having different 
densities so as to haver said different weights. 

47. A brush assembly as in claim 43, wherein said 
first and second support arms have different respective 5... 
resiliencies so as/ to have said different frequencies. 



:f erent 


15, h bruch arr^y iYi t ™ "^j whoroinja 
said first and second support armsare, 
materials so as to_j3rJW**e--s^^ respective 

I C S . 



49. A brush assembly as in claim 47, wherein part of 
one of said first and seefon^support arms has a different 
dimension from a correspo^iA^part of the other support arm for 
providing said different respective resiliencies. 

t 50, — ft yvnnv. irpnmhi y ir in cl ai m 47 . w h e roin a t "'nr^'*" 
one of said f irstand_s^conil^^ arTaperture formed 

i LL- mill tor previa in? ^ ff » yQ ^ rncpartivn ra?i 1 i a n c l e s - 
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51. A brush assemblV'as in claim 43 , wherein each said 
brush body is mounted by an interference fit in an aperture in 
the respective support arm thereof. 

-5-2-: — In c o mbination; a direct curront e lectric m o tor^ 
having said generally cylindrical commutator, and having Jfctre 
brush assembly according to claim 43. 



7 


r 


53. A brush assembly as in cla*m 43, wherein said 
different resonant frequencies ena^lethe two brush bodies to \ J 
provide reliable electrical cpjrfact between said first and second 
support arms and said commutator, by reducing interface 
resistance between^fehe brush bodies and the commutator, despite 
oscillations ofsaid arms and brush bodies which occur in 

54. A brush assembly as in claim further 

I r- 
comprising: \ 

third and fourth risilient, electrically conductive 
support arms arranged for be;,ng axially spaced from each other 
with respect to said longitudinal axis of said DC electric motor 
when said assembly is mountei in the motor , said third and fourth — 


support arms being connected 
carrying respective third ar 
arranged for contacting saic 


electrically in parallel, and 
d fourth brush bodies which are 
generally cylindrical commutator of 
the motor, the commutator halving a plurality of circumferential 
segments and the third and fourth brush bodies being capable of 
contacting a single one of s;aid segments simultaneously when the 
assembly is mounted in the notor. 


assembly 


55. A brush 
third and fourth support ar: 
brush bodies thereof have d 
frequencies of oscillation. 


as in claim 54, wherein said 
s in combination with the respective 
fferent respective natural resonance 
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re^X brush assembly as in claim SS^j^i&r^iiir^^crSr^ 
^different resonant frequencies enable^^ fourth brush 

bodies to provide reliab3^^c^rTcal contact between said third 
and fourth suppgr^a^insand said commutator, by reducing 
interface-resistance between the brush bodies and the commutator, 
de^lte oscillations of said arms and brush bodies which occur in 
^response to rotation of said commut 


57. A/£ru5h assembly as in claim 54, wherein the third 
and fourth b^tfsh bodies are substantially diametrically opposite 
the first/ami second brush bodies with respect to said motor 
axis. 



7ss k — In combination, a direct curroiitoloct g4j 
having said gen eraJJ^Su^^ 

Lo claim 54- 


/ 


6 


59. An electric motor brush assembly mounted in a DC 
electric motor, said brush assembly comprising: 

first and second resjU>e^t, electrically conductive 
brush supports, the supporte^cyfying respective first and second 
brushes which are thereby arri^nged for contacting a generally 
cylindrical commutator of feheWotor: 

the supports b^ing mounted to a common base which is 
spaced from a longitudinal jixi^of the motor and the brushes 
extending toward a p6vmon circumferential region of said 
commutator ; 

said >^irst support and brush having a first resonant 
frequency, said second support and brush having a second resonant 
frequency j/and said first and second resonant frequencies being 
differe; 

60. A brush assembly as in claim $S , wherein said 
supports are connected electrically in parallel with each other, 
and are arranged in the assembly for being axially spaced from 
each other with respect tc/ said longitudinal axis of said motor. 
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61. A brush assembly k& in claim 60, further 
comprising an end cap, said supports being mounted on said end 



6' 


cap, said brushes being mounted 
for contacting the commutator of 
having a circumference, and said 


on said end cap via said supports 
the motor, said commutator 
brushes being mounted so as to 


be at substantially a common position around said circumference 


62. A brush assembly 
commutator has a plurality of 
first and second brushes are mou 
contacting a common one of said 


as in claim 61, wherein said 
circumferential segments and said 
nted so as to be capable of 
segments simultaneously. 


63. A brush assembly 
comprising third and fourth supports 
third and fourth brushes mounted 
and fourth supports for contacting 
and said third and fourth brushe^ 
substantially a common position 
common position being different 
first and second brushes. 


64 . A brush assembly 
support and brush having a third 


in claim 61, further 

mounted on said end cap and 
on said end cap via said third 
the commutator of the motor, 
being mounted so as to be at 
round said circumference, said 
from the common position of said 


as in claim 63, said third 
resonant frequency, said fourth 



support and brush having a fourth resonant frequency, and said 
third and fourth resonant frequencies being different. 

,65.. a bruoh aoocmbly ao in claim 64 , wherein aald - 

different resonant frequencies enable the thi^d^ajia^fourth 
brushes to provide reliable electr^aj^c^^ said third 

and fourth supports and isaifl^oonlfiSt^r , by reducing interface 
resistance betwe^n^fche^brushes and the commutator, despite 
osciil^j^rrr^of^said supports and brushes which occur in response 
rotation of oaid oommutatori 

66. A brush assembly as in claim 63, wherein said 
commutator has a plurality of segments and said third and fourth 
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brushes are mounted so as to be capable of contacting a common 
one of said segments simultaneously . 

67. A brush assembly as in claim 63, wherein the first 
and second brushes are substantially diametrically opposite the 
third and fourth brushes with respect to said notor axis. 


68. A brush assembly as/ in claim 59, wherein a portion 
of said first brush has a differe/t shape than a corresponding 
portion of said second brush for/ causing said first frequency to 
be different from said second frequency. 


69. A brush assembly as in claim 59, wherein a portion 
of said first brush has a di££e*rent size than a corresponding 
portion of said second bj^h for causing said first frequency to 
be different from sai^seioond frequency. 

70. A brush assembly as in claim 59, wherein said 
first brush has a mater/ allien has a different density than a 
corresponding material/ in said second brush for causing said 
first frequency to be/different from said second frequency. 


71- A brZsh assembly as in claim 59 , wherein a portion 
of said first suppybrt has a different resiliency than a 
corresponding portion of said second support for causing said 
first frequency 4o be different from said second frequency. 


/ 7a . — A bruoh aoocmbly ao in claim 71, wherein aaij 
portions of said supports are ma de of ^ iJX^caftfr-resiTient 


73. A brush 
portions of said supports 
having said different 


as in claim 71, wherein said 
a different dimension, thereby 
ClWncies. 
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jznQ ef 


which provides said 


D 


said portions has a_slot__£ 


75. A brush assembly as in claim 59, wherein each said 
brush is mounted by at/ Interference fit in an aperture in the 


respective support thereof. 


^7 



— - A biui.li ass embly as m claim 59, 
different resonant frequencies enable the f irst^ajad~ - s*econd 
brushes to provide reliable electrical^ceiTCact between said first 
and second supports and sai^j^aintytator , by reducing interface 
resistance between the^fafushes and the commutator, despite 
oscillations^f^aid supports and brushes which occur in response 
« tu lofeLClUJi u£ 3did lummutrttnr- ^ 

77 . An electric motor brush assemj>*y for being mounted 
ji a DC motor comprising: 

first and second resilient -Electrically conductive 

in such motor, the supports 
acond brushes which are thereby 
or of such motor when the 


supports arranged for being 
trying respective first 
r ranged for contacting a 
assembly is mounted in 
the suppor 


e mot 


beir 


'axial ly spaced from each other along 
said axis of said^aotor and the supports having substantially 
equa 1 1 engths j, 

sa^d first support and brush having a first resonant 
frequency^ said second support and brush having a second resonant 
frequency, and said first and second resonant frequencies being 
different . 
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